INTRODUCTION
Internal disc derangement (ID) of temporomandibular joint TMJ is a disturbance in normal anatomic relationship between the intra-articular disc and condyle resulting in interference in smooth movement of the joint 1. TMJ ID is considered a progressive disorder as it starts usually as clicking associated with normal opening (anterior disc displacement with reduction), to a stage where clicking gradually ceases but restricted mouth opening ensues (closed lock). [2] Many nonsurgical therapies have been suggested to be the most effective way of managing over 80% of patients. Physical therapy, pharmacologic therapy, through psychological counseling, cognitive behavioral therapy, occlusal splints and acupuncture are considered different treatment modalities in treating TMJ ID. The main objective of all these treatment modalities is to reduce the symptom intensity, thereby improving the function of masticatory system and adjacent structures. [3, 4] Physical therapy is effective for individuals who may have pain in their musculature. Although physical therapy produces short term relief of signs and symptoms, there is little evidence suggesting that it produces a long term reduction in signs and symptoms of temporomandibular disorders. [5, 6] Arthrocentesis of the temporomandibular joint has been described as the simplest form of surgery in the TMJ. Arthrocentesis has been reported to reduce joint pain, improve function, and reduce clicking. It releases the articular disc from adhesions between its surface and the glenoid fossa by means of hydraulic pressure from irrigation of the upper chamber of the TMJ. [7, 8, 9] Laser is the acronym for light amplification by stimulated emission of radiation. Laser can be classified based on power into 3 categories: High power laser which increases tissue kinetic energy and uses output power of more than 500 mW, Intermediate power laser which uses output power of 250 -500 mW and low power laser which have no thermal effect on tissues and uses power of less than 250 mW [10] .Low-level laser therapy (LLLT) has been suggested to have biostimulating and analgesic effects through direct irradiation without causing thermal response. The primary mechanisms of therapeutic laser were mainly referred to the interaction between photons and cell molecules that transform the photonic light energy into biochemical energy, whereas the secondary mechanisms were referred to chemical changes induced by the primary effects. The photochemical effect occurs when the laser light is emitted at low power for prolonged periods of time, and is dependent upon the wavelength, dose, and mode of operation [11, 12] . It was reported that LLLT also raises cell activity and adenosine triphosphate (ATP) production. It also increases release of growth factors, cytokines, and accelerates replication mechanisms that result in promotion in cell repair processes and declines the oxidative phase. Laser light can also react with beta growth factors and many different oxygenated molecules. These reactions indicate the biostimulation effect of therapeutic laser [13] . The analgesic effect of Low level Laser radiation has correlation with the increase of beta endorphin in cerebrospinal fluid and normalization of the telethermographic state of the inflamed tissue [14] .
LLT increases blood flow and induces angiogenesis as it increases lymph drainage and consequently inflammation decreases. It has an efficient antiedemic action that encourages early drainage of the interstitial fluid because of increased lymphatic peristalsis. Furthermore; the biochemical effect of the laser light can stimulate the production of vascular endothelial growth factor and the conversion of adenosine-monophosphatase into nitric oxide, which improves vessel growth. [15] Biological actions of LLLT, easy application, limited treatment time and minimum contraindications render it a good option for the treatment of musculoskeletal disorders. Many reports were published on the clinical efficacy of LLLT for the treatment of temporomandibular joint disorders due to its analgesic, anti-inflammatory and regenerative effects. However the variation in methodology, dosimetry and other parameters between studies, and the inclusion criteria and diagnosis of the patients ,the studies are not standardized and consequently the results differ and comparison is difficult. [16, 17] In this study, diagnosis was based in accordance with the Research Diagnostic Criteria for Temporomandibular disorders (RCD/TMD) proposed by Dworkin and Le Reserche18 to evaluate effectiveness of Low level diode laser therapy as a treatment modality in temporomandibular joint internal derangement in comparison with Arthrocentesis which is considered an evident treatment modality for a such disorder.
MATERIALS AND METHODS
In this study, thirty six patients were selected according to RDC/TMD, Axis 1 group II a. They were presented with jaw pain, clicking or limited mouth opening were involved in this study. Clinical, radiographic and magnetic resonance imaging (MRI) were performed to exclude muscular, hyperplastic or degenerative causes. They were divided randomly into two groups. group I( arthrocentesis group ) included 17 patients , and group II, (LLLT group) included 19 patients subjected to ten sessions of LLLT on fixed predetermined points.
All patients didn't receive splint therapy at least three months before procedures and they also didn't receive any NSAIDs for two weeks before and during treatment procedures. Joint pain was evaluated during maximal mouth opening on a visual analogue scale (VAS) with endpoints 0 score for no pain and 10 score for the worst pain experienced. All patients were asked to place a mark on the VAS line to represent their intensity of pain during joint function. Maximal Mouth opening (MMO) was measured inter-incisally with a millimeter caliper as a mean of both assisted & unassisted mouth opening measures. Assisted mouth opening was measured after applying gentle pressure reaching maximal mouth opening. All measures were recorded immediate postoperative, then one week, two weeks, four weeks, three months and six months.
All Patients were informed about the procedure, complications; the materials used and follow up appointments. A signed written consent was obtained from the patients before the procedure.
Group I (Arthrocentesis group):
Arthrocentesis was performed in the outpatient clinic under local anaesthesia. The operative site was prepared aseptically and the area was isolated with sterile drapes. Entry points were marked along the canthotragal line. The first point corresponding to glenoid fossa was marked 10 mm from the midtragus and 2 mm below the line and second point corresponding to articular eminence was marked 10 mm from the first point and 10 mm below the line. A 20 gauge needle was then introduced at the first point and 2 ml of saline was injected through this needle to distend the joint space. Another 20 gauge needle was then inserted at the second point to establish a free flow of the solution through the joint space. A syringe filled with saline was injected under pressure into the superior joint space through the first needle and second needle provided the outflow for the saline. The upper joint compartment was irrigated with 100 to 200 ml of sterile saline solution, allowing a free flow. Patient's lower jaw was gently manipulated in the vertical, protrusive and lateral excursions to free up the disc.
Group II, (LLLT group):
All patients in this group received ten session of laser application on a three certain points. Each point is circular and 8 mm in diameter. They were predetermined for all patients as the following:
(1) lateral pole of the condyle during rest position as shown in Fig.1 .
(2) the point posterior to the lateral pole at maximum opening as shown in Fig.2. (3) Posterior aspect of the condyle from the external auditory meatus as shown in Fig. 3 . Each session is six minutes divided on three points 2 minutes for each point with laser beam (870 nm wavelength in continuous mode at 75 mW).
The LLLT device used in the study was a diode laser. Data presented as mean, standard deviation (SD) for pain score and MMO, and Percentage for clicking. Data explored for normality using Kolmogorov-Smirnov and Shapiro-Wilk tests. Chi-square test used to compare between different group for Gender distribution, Clicking and VAS. Wilcoxon signed rank test used to compared between preoperative evaluation and each follow-up periods for VAS Independent t-test used to compare between tested groups for age and MMO (mm). Dependent t-test used to compare between preoperative evaluation and each followup periods for MMO. The significance level was set at P ≤ 0.05. Statistical analysis was performed with IBM® SPSS® Statistics Version 22 for Windows. 
RESULTS
This study was conducted on thirty six patients thirty patients were females (83.33%) and six patients were males (16.66%). Mean age was (26.58 ± 6.83). There were no significant differences among both study groups in age (P=0.837) or gender distribution (P=0.439). In LLLT group, there was no significant difference at immediate postoperative. VAS was reduced significantly after 1 st week (P≤0.002) then it was reduced gradually whereas the highest significant reduction in pain score was obvious at 4 th week, 3 rd month 6 th month results (P≤0.001). A mild improvement in MMO was observed after 1 st week (0.63 mm ± 0.89) P=0.007. The significant change was observed after 2nd and increased gradually until the 6th month. (Tables 1,2) Comparison between both study groups after initial assessment revealed that there was a significant difference (P≤0.001) in VAS in arthrocentesis group at postoperative, 1 st week and 2 nd while there was no significant difference was observed after 4 th week, 3 rd month and 6 th month. (Table 1 , Fig.4 ).
The change in MMO was higher in arthrocentesis group than LLLT group. It was significant along all study (P≤0.001). (Table 3 , Fig 5) Assessment of joint clicking sound denoted that in arthrocentesis group the clicking sound was disappeared immediately postoperative in all joints that presented with clicking preoperatively (0.0%) at 6 th month it was denoted two cases presented with clicking in comparison to eight cases preoperatively. In LLLT group, the clicking sound was reduced in two cases at the end of the 2 nd week and 
Fig 5 :
Graph showing MMO for both groups after 6 th month it was reduced in six cases. In comparison between both groups a significant difference was observed in arthrocentesis group at immediate postoperative records only. (Table 4 ). 
DISCUSSION
In the current study, LLLT was applied in this study as a non-invasive single therapy in comparison with arthrocentesis for treatment of patients with TMJ ID. Arthrocentesis was selected for comparison as it was becoming an evident that arthrocentesis is a very good treatment method for internal derangement. This coincided with Monje et al, they reviewed twenty articles on arthrocentesis and they concluded that arthrocentesis is a simple, non-invasive, inexpensive and highly effective procedure, apart from having a low morbidity rate. They also suggested that arthrocentesis should be considered as an alternative to other more invasive TMJ surgical procedures, provided it is applied to selected groups of patients. [8] Pain Visual analogue scale (VAS), maximal mouth opening and joint clicking were used as clinical parameters to evaluate efficacy of the treatment. In this study LLLT was applied on 3 points for ten session divided as three sessions per week .it was applied with the same parameters (870 nm wavelength in continuous mode at 75 mW for six minutes ) to every patient in each session . The results showed that the laser therapy improved the range of mouth opening and achieved a significant reduction of pain symptoms. Clinical studies of LLLT used on patients with disc derangement disorders used either AlGaAs 830 nm diode laser in continuous wave mode or He Ne laser 632 nm combined with a diode laser 904 nm in pulsed mode have shown clinical benefits in terms of reduction in pain and clicking. Also, Mazzetto et al evaluated the effectiveness of low-level laser therapy LLLT on the improvement of the mandibular movements and painful symptoms in individuals with temporomandibular disorders using gallium-aluminum-arsenide laser (diode laser) with parameters (830 nm wavelength; 40 mW power output) for eight sessions two per week. [10, 17] A Meta-analysis of Clinical Effects of Low-level Laser Therapy on Temporo-mandibular Joint Pain was published in 2013 by Wen-Dien et al to investigate the analgesic effect of LLLT that was used to treat TMJ pain in articles describing randomized controlled trials. They concluded that: application of LLLT to the masticatory muscle or joint capsule of the TMJ had a moderate analgesic effect. The evidence from these articles suggested that the analgesia mechanism was possibly photobiomodulation that decreased the inflammatory factors. It also suggested that nerve stimulation via LLLT occurs that changes the activity of the masticatory muscle . [19] The results of comparison between LLLT group and arthrocentesis group indicated superiority of arthrocentesis in pain reduction in the first two weeks, after that the result of both groups were close to each other as there was no statistical significant difference up to 6th month. The action of laser beam on joint capsule and synovial membrane as its dependent on cellular activity and metabolism that need a time to take part and raise to be significant, however the action of arthrocentesis is somewhat mechanical and physical action. These results coincide with known biological action of laser as it was proved the biomodulatory, anti-inflammatory and analgesic effects on physiological, cellular and systemic responses in addition to acceleration of wound healing.
In current study both study groups presented a statistical significant improvement in MMO; however in comparison between efficacy of LLLT and arthrocentesis on TMJ it was found that a statistical significant difference between both groups as it was observed superiority of arthrocentesis on improvement of mouth opening. Improvement of MMO in LLLT group may probably referred to decreasing pain, inflammation and effusion in the joint which enable the patients to move the joint in a wider range in addition to bio-stimulative, regenerative biological effect of low level laser on the cellular structure of the TMJ in reducing pain and inflammation that enhance the joint component to act within the physiological capability. These results coincide with Kulekcioglu et al., as they investigated the effectiveness of LLLT in the treatment of TMD and compared treatment effects in myogenic and arthrogenic cases. They observed significant reduction in pain in both treatment groups, and the number of tender points; maximal mouth opening and lateral jaw motion were significantly improved in the active treatment group compared with the placebo group. [21] Similarly, Salmos et al investigated the effect lowlevel laser therapy (LLLT) in reduction of pain intensity and improvement of maximal mouth opening in Fiftyeight patients divided in two groups, 32 acute TMD (<6 months) and 26 patients with chronic TMD (>6 months). Both groups had a significant pain intensity reduction and maximal mouth opening improvement after LLLT and they concluded that Low-level laser therapy can be considered as an alternative physical modality or supplementary approach for management of acute and chronic myogenic temporomandibular disorder; however, patients with acute disease are likely to have a better outcome. [22] In contrast Venancio et al and Emshoff et al considered these changes were not highly significant. This contraversy in the results may be attributed to the multifactorial aspects of the disorder i.e arthrogenic, myogenic or degenerative etc. In addition laser parameters adjusted for the selected treatment plan and number of sessions. [23, 24] In the current study, all patients selected were suffering from internal derangement and it was excluded all patients with TMJ artheritis or Myogenic disorders. The superiority of arthrocentesis in immediate action in relieving pain and significant difference in its effect on mouth opening is referred to the mechanical and physical action of arthrocentesis as it is considered a minor surgical procedure. Lavage of the upper joint space reduces pain by removing inflammation mediators from the joint , increasing mandibular mobility by removing intra-articular adhesions, eliminating the negative pressure within the joint, recovering disc and fossa space, and improving disc mobility, which reduces the mechanical obstruction caused by the anterior position of the disc .the results of arthrocentesis were in agreement with studies. [20, 24, 25] Analysing results of clicking sound in study groups indicated beneficial effect of both treatment modalities in reducing clicking with no statistical significant difference between them. The effect of arthrocentesis in on the clicking sound has been reported in a lot of publication to reduce joint pain, improve function, and reduce clicking as the arthrocentesis is considered an evident method to treat TMJ disc derangement . [26, 27] In comparison between two study groups in the current study it was denoted that there was no statistical significance between LLLT and arthrocentesis on clicking sound of temporomandibular joint except in the immediate postoperative results. The effect of laser on clicking may be attributed to its biological effect on synovial membrane and muscular attachment to the disc and capsule. Clinical studies of LLLT used on patients with disc derangement disorders using either AlGaAs 830 nm diode laser in continuous wave mode or He Ne laser 632 nm combined with a diode laser 904 nm in pulsed mode have shown clinical benefits in terms of reduction in pain and clicking. [6, 10, 21] 
CONCLUSION AND RECOMMENDATION
Low level laser therapy is effective and competitive treatment for patients with temporomandibular joint internal derangement regarding pain and clicking. Further investigation regarding dosimetry and technique of LLLT may be useful to expand indications and efficacy of soft laser.
